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Description 

This invention relates to printers and in particu- 
lar to a history information providing device 
suitable for maintenance and inspection of the 
printers. 

Conventionally, various kinds of printers have 
been utilized and maintenance and inspection 
have been a serious problem common to such 
various kinds of printers. This is because the 
mechanical operation cost of semi-automatic 
machines such as printers may include main- 
tenance cost as a major part thereof and therefore 
means or procedure to reduce time required for 
the maintenance/inspection is advantageous in. 
reduction in such mechanical operation cost. 

To reduce time required for the maintenance/ 
inspection of a printer, it is advantageous to 
utilize the history information of the printer, the 
kind of which is briefly classified as follows: 

(1) Failure Information: for example, paper jam; 
and 

(2) Maintenance information: for example, 
worn condition. 

How to recognize such history information is an 
important matter for an operator, user or service 
man of a printer. 

In the conventional printers, as the main- 
tenance information, the totai number of printed 
paper has been displayed by display means such 
as an accumulated paper number counter or an 
alpha-numerical display tube. The necessity of 
separate provision of such display means has 
caused a problem in limitation of space and has 
been disadvantageous in cost reduction. 

Further, with respect to faifure or fault infor- 
mation, the recognition of such failure infor- 
mation in history form has, to the best of our 
knowledge, only been achieved in one prior art 
printer as acknowledged hereinafter. It has not 
been attained in the remaining printers because 
non-volatile memories for faults have not been 
employed in the other printers. Although failure 
information could be recognized when it occur- 
*red, the failure information was refreshed or 
cleared upon the recovery of the failure, so that 
there was a problem in that the history infor- 
mation as to failures or faults of printers could not 
be recognized and this made it difficult to attain 
proper maintenance and repair of the printers. 

The printer that is the exception is the one 
disclosed in EP — A — 2 567. During operation of 
the machine fault conditions are logged into a 
non-volatile digital store. To diagnose errors, a 
scan of the store is made to retrieve the logged 
fault conditions and these are made available on a 
digital display. Such a digital display device does, 
of course, increase the manufacturing costs of the 
printer and this is naturally a disadvantage . 

Another prior art document is US — A — ■ 
3.704 363 that is concerned with a statistical data 
logging apparatus, for example of the kind having 
rotating disc storage drives. The object is to try to 
identify, when stored information is being trans- 
ferred, whether errors in the information trans- 



ferred is due to errors in the disc packs them- 
selves or the drives associated with the disc 
packs. The apparatus is intended to assist in 
sorting out the one type of error from the other 

5 over a period and on occasions to make a print 
out of the information obtained. For this purpose 
a printing means is coupled to the statistical data 
logging device. 
An object of the present invention is therefore, 

10 to provide a history information providing device 
for a printer in which the latest {updated) history 
information required for maintenance/inspection 
of the printer can be effectively acquainted to the 
service engineer when maintenance/inspection is 

15 to be performed without relying on the use of a 
digital display to communicate the history infor- 
mation to the service engineer. 

In accordance with the broadest concept of the 
present invention the latest history information 

20 for maintenance/inspection of a printer is, in a 
non-volatile fashion, stored in the printer per se 
on the basis of the information detected by 
various sensors, so that when required, the latest 
information is not displayed by a digital display 

is means such as, for example, an alpha-numerical 
tube but printed out by the printer per se owing to 
its own printing ability. 

According to the present invention there is 
provided a history information providing device 

30 for a printer having a print producing section 
provided with information pick-up means for 
detecting printing operations and having a pro- 
grammable control section for controlling said 
print producing section, said history information 

3S providing device comprising: 

a non-volatile memory provided in said pro- 
grammable control section for storing the latest 
failure and/or maintenance information relating 
to said print producing section and picked up by 

40 said information pick-up means; characterized in 
that: — 

said history information providing device for 
the printer comprises print-out instructing means 
for producing a print-out instruction, and said 

45 programmable control section is responsive to an 
instruction from said print-out instructing means 
^to cause said print producing section, whilst the 
printer is in working order or upon completion of 
failure repair, to print out printer history infor- 

so mation stored in said non-volatile memory, said 
printer history information including at laast a 
part of the latest failure and/or maintenance 
information and self-diagnosis information 
obtained on the basis of said latest failure and/or 

55 maintenance information. 

According to the above-mentioned arrange- 
ment, the history information output device for a 
printer can acquaint an operator or user, when 
required, with the latest history information 

so required for maintenance/inspection of the printer 
in an obvious form to thereby make it possible to 
expect the improvement in the efficiency of the 
maintenance/inspection operation and in the 
maintenance cost reduction. 

65 Preferred embodiment means of the invention 
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will be described by referring to the accompany- 
ing drawings, in which: 

Fig. 1 is a schematic diagram of a laser beam 
printer which employs transfer type electrophoto- 
graphic processing (xerographic processing) and 
which is a type of printers to which the present 
invention is applied; 

Fig. 2 is a block diagram illustrating the con- 
figuration of the printer according to an embodi- 
ment of the present invention; 

Fig. 3A is a schematic block diagram of the non- 
volatile memory in the embodiment of Fig. 2; 

Figs. 3B to 3D are circuit diagrams illustrating 
examples of the non-volatile memory constituted 
by a battery backed up random access memory 
(RAM); 

Fig. 3E is a circuit diagram illustrating the print- 
out instructing circuit in Fig. 2; 

Fig. 4 is a diagram illustrating allocation of the 
working areas in the static read-only memory 
(ROM) in Fig. 3A; and 

Figs. 5 to 8 are flowcharts of operations in the 
above-mentioned embodiment. 

Prior to the description of embodiments of the 
present invention, description will be made, refer- 
ring to Fig. 1, with respect to a laser beam printer 
which employs transfer type electrophotographic 
processing (xerographic processing) and which is 
a type of printers to which the present invention is 
applied. 

In Fig. 1, a laser beam printer 10 is provided 
with a photoconductive drum 20 which rotates in 
the direction shown by an arrow and passes by.a 
plurality of xerographic processing stations. 

Provided in the first xerographic processing 
station is a charger 21 for projecting positive or 
negative charges onto the surface of the photo- 
conductive drum 20. Preferably, the charger 21 
may uniformly project electrostatic charges. The 
charging is performed under the condition that 
there is no light such as optical image projection 
so that an exposing light, such as a laser beam 22 
shown by a one-dotted chain line arrow, may 
change the distribution of charges on the surface 
of the photoconductrive drum 20 to thereby pre- 
pare for the image developing and transferring 
operations. 

The laser beam 22 emitted from a laser optical 
device 23 is subjected to pulse-modulation by a 
controller 11 and caused,, by a deflection mirror 
driving motor (not shown) provided in the laser 
optical device 23, to scan the photoconductive 
drum 20 in the axial direction thereof. Since the 
photoconductive drum 20 is rotated in the direc- 
tion as shown by the arrow, an electrostatic 
image, namely a latent image, is produced in the 
surface of the photoconductive drum 20. 

In the next xerographic processing station pro- 
vided is a developer 24 which receives toner 
particles from a toner supply source 25 and 
applies the toner particles to surface portions of 
the drum 20 at which charges stiil remain. In 
particular, the polarity of the toner particles for- 
warded to the developer 24 from the toner supply 
source 25 is selected to be opposite to that of the 



charges on the surface of the photoconductive 
drum 20. Accordingly, the toner particles may 
attach to the charged portions and do not attach 
to the non-charged portions at which the laser 

5 beam has been irradiated.. Thus, the photocon- 
ductive drum 20 which has passed by the 
developer 24 bears a developed image corre- 
sponding to the signal modulated by the con- 
troller 11. The toner particles on the latent image 

10 is transferred to a sheet of print paper in the next 
xerographic station at which a transfer device 26 
is provided. The print paper is fed along a paper 
path 29 and through a synchronizing gate 28 from 
a paper cassette 27 to the transfer device 26. At 

is this xerographic station, the print paper is made 
In contact with the developed image on the 
surface of the photoconductive drum 20 so . that 
the toner particles on this image may be trans- 
ferred onto the paper. 

20 Upon the completion of transfer, the image 

bearing print paper is separated from the surface 
of the photoconductive drum 20 and caused to 
advance along a succeeding paper path 30. 
At the next xerographic station where a fixer 31 

25 in the form of a thermal roller is provided, the 
toner particles on the print paper is fixed thereto 
so as to provide a fixed image on the print paper. 

Then, the print paper is discharged into a 
discharge tray 32. 

30 Turning back to the photoconductive drum 20, a 
considerable amount of toner particles remain on 
the surface of the drum 20 even after the drum 20 
has passed by the transfer device 26. Accordingly, 
the remaining charges on the surface, of the 

35 photoconductive drum 20 are neutralized by a 
discharger 33 in the next xerographic station so 
that the neutralized toner particles are removed 
from the drum surface by a cleaner 34 at the next 
but one station. Thus, one printing cycle has been 

40 completed. 

The laser beam printer 10 is provided with 
further means as follows other than the above- 
mentioned xerographic processing means. 
There are provided, as paper jam detecting 

45 means, a first and a second paper passage detect- 
ing sensors 35 and 36 on the paper paths 29 and 
30, respectively. 

Since various kinds of print papers are used, it 
is necessary to adjust the timing of xerography 

so sequence to correspond to the length of paper in 
the travelling direction thereof. To this end, there 
is provided a paper size sensor 37 for auto- 
matically detecting the size of paper. 
Thus, the print producing section of the printer 

55 10 is constituted by the photoconductive drum 20, 
the charger 21, the laser optical device 23, the 
developer 24, the toner supply source 25, the 
transfer device 26, the paper cassette 27, the 
synchronizing gate 28, the fixer 31, the paper 

60 discharge tray 32, the discharger 33, and the 
cleaner 34. The controller 1 1 which constitutes the 
main control section of the printer 10 may be 
those disclosed in Braham U.S. Patent No. 
4,046,471 issued September 6, 1977 and Gunning 

65 U.S. Patent No. 4,169,275 issued September 25, 
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1979, each relating to control techniques for laser 
scanning xerographic printers. 

Referring to the drawings, an embodiment of 
the present invention will now be described. The 
embodiment relates, by way of example, to a 
laser beam printer utilizing the xerographic 
processing as mentioned above. 

Fig. 2 is a block diagram illustrating the basic 
configuraton of the printer according to the 
present invention. In Fig. 2, reference numerals 10 
and 11 denote the same laser beam printer and 
controller as those shown in Fig. 1, respectively. 

The controller 11 is constituted, as shown in 
Fig. 2 f by a main control circuit 100 which includes 
a xerographic sequencer 101 for performing the 
above-mentioned xerography processing and a 
laser beam modulated signal processor 102 pro- 
vided with such as a 64 KB {kilobytes) RAM, a 
non-volatile memory 111 into which the latest 
history information on the printer mechanisms is 
written from the main control circuit 100 and from 
which it is read out when required, and a print-out 
instructing circuit 1 12 for instructing a commande 
to the main control circuit 100 when the latest 
history information is required to be printed out. 

Basically, the main control circuit 100 may be 
those disclosed in the above-mentioned two U.S. 
Patents and receives inner condition signals from 
a group of sensors 103 and external signals from 
input means 140. The sensor group 103 includes 
the first and second paper passage detecting 
sensors 35 and 36 for detecting paper jam, the 
paper size detecting sensor 37, which are the 
same as those described above with respect to 
Fig. 1, and a ready state sensor (not shown) for 
detecting the ready state of the fixer 31. Since the 
fixer 31 is in the form of a thermal roller, it is 
preheated in use until it has reached the tempera- 
ture at which fixing can be attained and then it is 
controlled to be maintained within a proper 
temperature region. To this end, the temperature 
of the fixer 31 is detected by a temperature sensor 
{not shown) and subjected to feed-back control. 
The ready state sensor detects the ready state of 
the thermal fixer 31. The input means 140 is 
responsive to a host CPU which handles the 
printer 10 as its terminal device so as to apply 
output alpha-numerical data signals, data print 
request signals, etc. to the main control circuit 
100. That is, for example, upon the receipt of the 
data print request signal, the main control circuit 
100 applies control signals to the respective 
devices provided in the print producing section of 
the laser beam printer 10 so as to cause the 
devices to perform the xerographic processing. 
Further, in Ftg. 2, output means 150 may include 
the above-mentioned devices 20 to 34 which are, 
for example, the type system, the paper feed 
system, the laser exposing system and which are 
on-off controlled in synchronism with the rotation 
of the drum 20 of the printer. 

Fig. 3A shows a block diagram illustrating the 
basic configuration of the above-mentioned non- 
volatile memory 1 1 1 . 

In Fig. 3A a chip selection signal CS and a write 



enable signal WE are applied from the main 
control circuit 100 to the non-volatile memory 
111. When the signal CS is at its low level 
(hereinafter simply referred to as LOW), the non- 

5 volatile memory 111 is in its activated state in 
which it becomes extern ally accessible and in 
addition when the signal WE is LOW, an input 
three-state buffer 120 is made activated so that 
Input/output devices I/O*, to l/0 4 are made avail- 

10 able in the input port of the non-volatile memory 
111. 

When the signal WE is in its high level (herein- 
after referred to as HIGH), an output three-state 
buffer 121 is made activated so that the I/O, — l/0 4 

is are made available in the output port of the non- 
volatile memory 111. 

Address signals Aq — A 2 from the main control 
circuit 100 designate the row addresses of a static 
RAM (random access memory) 125 through a row 

20 selecting circuit 123 and a row instrucitng circuit 
124, while address signals A3 — A 5 from the main 
control circuit 100 designate the column 
addresses of the RAM 125 through a column 
selecting circuit 126 and a column instructing and 

25 input/output circuit 127. 

The writing operation into the static RAM 125 

will be now described. 

First, both the signals CO and WE are set to be 
LOW. Signals from the I/O, — I/O* are then applied 

30 to an input data control circuit 128 through the 
input three-state buffer 120. The column instruct- 
ing and input/output circuit 127*is controlled on a 
time division basis and transfers the output of the 
input data control circuit 128 to the static RAM 1 25 

35 after the column designation. Thus, the output 
signals from the 1/01 — l/0 4f which are now oper- 
ating as the input port of the non-volatile memory 
111, have been written into the static RAM 125. 
When the contents are read out of the sta tic 

40 RAM 125, on the other hand, the signal WE is 
made HIGH so that the output signals are trans- 
ferred from the static RAM 125 to the I/O-, — I/O*, 
which are now operating as the output port of the 
non-volatile memory 111, through the column 

45 instructing and input/output circuit 127 and the 
output three-state buffer 121. 
~ r A decoder 129 controls the data transfer 
between the static RAM 125 and an E 2 PROM 
(electrically erasable programmable read only 

so memory) 130. The E 2 PR0M 130 may be ZLxor 
X2210 avaiiabe on the market. That is, upon the 
turning-on of the power supply, the decoder 1.29 
instructs the E 2 PR0M 130 and the static RAM 125 
to transfer data fro m the fo rmer to the latter in 

ss response to a signal RECALL applied from e.g. the 
main control circuit 100, while when the power 
supply is turned off, it instructs them to transfer 
data fr om the latter to the former in response to a 
signal STORE applied from e.g. the main control 

so circuit 100. The static RAM 125 and the E 2 PROM 
130 are arranged such that they correspond to 
each other in a one-to-one bit relation. 

As shown in Fig. 3B, the main control circuit 100 
and the non-volatile memory 111 are constituted 

65 by a single-chip CMOS MCU (complementary 
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metal oxide semiconductor microcomputer unit) 
which includes ROM, RAM, CPU, ACI (serial inter- 
face) and which may be the type HD 6303 of 
HITACHI. The MCU chip includes a battery 
backed-up RAM in place of E 2 PROM to provide 
the non-volatile store performance. Fig. 3C is a 
block diagram illustrating the configuration of the 
MCU HD 6303. In Fig. 3C, when the power supply 
Vcc is in its off-state, the whole circuit of the MCU 
chip is battery-backed up f while when the power 
supply is on, that is, when a signal applied to the 
MCU chip is HIGH, only the RAM 125 is battery- 
backed up. Fig. 3D shows an example of the 
configuration of the non-volatile memory 111 of 
the battery-backup type employing CMOS RAM IC 
which may be for example such as the type HM 
6116 of HITACHI. In this IC configuration, with 
respect to the failure information and/or the main- 
tenance information, only the number of times of 
events and the time elapsed from each event are 
stored in the non-volatile memory 111- Seven 
bytes Aq — Ae are connected to an address bus and 
eight bits D 0 — D 7 are connected to a data bus. The 
item format program for such information is 
stored In the main control circuit 100. 

Fig, 3E shows an example of the print-out 
instructing circuit 112 which employs a known 
maintenance switch SW M to supply the main 
control circuit 100 with instructions of reading 
information out of the non-volatile memory and 
performing print-out operation. A ten key SW T 
supplies the main control circuit 100 with an 
instruction or predetermined key code so that 
only the specified part of the stored information 
can be read out. When the maintenance switch 
SW M is on, the laser power and the printing 
process timings are adjusted and the paper jam 
counting and the history information storing are 
reset or cleared. 

Turning to Fig. 3A, the static RAM 125 is used to 
provide a working area for the latest history 
information required for maintenance/inspection. 
Fig. 4 shows the allocation of the working area of 
the static RAM 125. in the drawing, ADDRESS 
denotes the addresses $00, $20 and $3F, CON- 
TENTS denotes the contents of stored infor- 
mation, WRITE denotes the portion to be con- 
trolled in writing and READ denotes the part from 
which reading is performed. The contents of. the 
working area allocation will be now described. 

In the laser beam printer 10, the following 
information is required for the user when main- 
tenance/inspection is performed; 

(1) The total number of printed paper, which 
has been conventionally counted by an accumu- 
lated sheet-number counter or the like, as the 
latest information for controlling the service life of 
the photoconductive drum 20, the developing 
agents, etc,; 

(2) The total number of printed paper by paper 
sizes for obtaining information with respect to the 
state of used print paper; and 

(3) The total operated time of a deflection 
mirror driving motor for governing the life of the 
deflection mirror driving motor. On the assump- 



tion that the deflection mirror driving motor 
operates for a predetermined time for one sheet 
of print paper, the total operated time of the 
deflection mirror driving motor may be obtained 

5 by multiplying the total number of printed paper 
by the above-mentioned predetermined time. 

The above-mentioned maintenance infor- 
mation is mainly required for the user and there- 
fore the printer is arranged such that the print-out 

io of the latest maintenance information may be 
performed by merely pressing down a separately 
provided push button with no help by a person of 
the dealer side. The maintenance information is 
updated by the instruction from the main control 

15 circuit 100 in accordance with the operation flow 
which will be described later. 

As the latest history information which is 
required for maintenance/inspection and which 
requires the help by the dealer, it is advantageous 

20 . to obtain the latest failure information as follows 
other than the latest maintenance information as 
mentioned above; 

(1) The total number of times of paper jam 
which has been detected by the main control 

25 circuit 100 by judging the input timings of the first 
and second paper passage detecting sensors 35 
and 36 in the laser beam printer 10; 

(2) The total number of times of paper jam by 
places of jam occurrence and by paper passage 

30 detecting sensors (when two or more sensors are 
provided; and 

{3} The total number of times of paper jam by 
paper sizes; 

(4) The total number of times of toner supply by 

35 the toner supply source. 

The above-mentioned latest failure information 
may be an important information source which 
may acquaint the dealer or service man, who is 
not always present by the laser beam printer 10 

40 when the printer is operated, with the state of 
actual operation of the printer 10. 

With respect to the utilization of the latest 
failure information, the printer is arranged such 
that only a service man or the like dispatched by 

45 the dealer can produce the instruction of print-out 
of the latest failure information by actuating a 
r push-button provided for private use for the 
service man or by the predetermined key code 
input as shown in Fig. 3E, at the time of periodical 

so inspection or checking or upon the completion of 
failure repair. The latest failure information is 
renewed by the instruction from the main control 
circuit 100 in accordance with the operation flow 
which will be described later. 

55 Referring to Figs. 5 to 8, the above-mentioned 

operation flow will be described. 

In Fig, 5, upon turning the power on, the data 
with respect to the CONTENTS in Fig. 4 stored in 
E 2 PROM 130 of the non-volatile memory 111 is 

so written into the static RAM 1 25 in the step 200 and 
then the operation state goes into the ready 
mode. Next, in the step 201, the power is judged 
whether it is in its off-state or not, and when it is in 
its off-state, the operation state shifts into the end 

65 mode, while if not so, the operation state goes 
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into the step 202 in which detection is made as to 
whether a maintenance instruction from the print- 
out instructing circuit 112 is present or not. 

When there exists a maintenance instruction, 
•the operation state goes into the maintenance 
mode, while if not so, it goes into the step 203 in 
which detection is made as to whether there 
exists a print request from the input means 140. 

When there exists no print request, the oper- 
ation state returns into the ready mode again, 
while if the print request exists, it goes into the 
step 204 in which detection is made as to whether 
any failure such as paper jam exists or not. When 
there exists any failure or fault, the operation 
state goes into the failure mode, while if not so, it 
goes into the step 205. In the step 205, the 
operation state traces the loop to return to the 
print mode as shown In Fig. 5 until the printing 
operation has been completed through the 
above-mentioned xerographic processing. Upon 
the completion of the printing operation, the 
operation state goes into the step 206 in which the 
data of the latest maintenance information stored 
in the static RAM 125, such as the total number of 
printed paper, the total number of printed paper 
in each paper size, the total amount of operated 
time of the deflection mirror driving motor, is 
renewed by incrementing through the counter the 
number of times of the concerned events and the 
operation state returns then into the ready mode 
again. 

Referring to Fig. 6, the end mode will be now 
described. When the operation state has shifted 
from the step 201 of Fig. 5 into the end mode of 
Fig. 6, the above-mentioned data stored in the 
static RAM 125 of the non-volatile memory 111 
are transferred to the E 2 PR0M to be stored 
therein in the step 207 of Fig. 6 and then the 
operation terminates. 

Referring to Fig. 7, the failure mode is 
described. When the operation state has shifted 
from the step 204 of Fig. 5 to the failure mode, the 
data of the latest failure information stored in the 
static RAM 1 25 are renewed in the step 208 of Fig. 
7. In case of a failure or fault, since the power 
supply to the non-volatile memory 111 and the 
main control memory 100 is maintained as it was, 
while the power supply to the output means 150 
in which there are dangers of causing electrical 
shocks from a high potential source therein is cut 
off, it is possible to reliably renew the data of the 
latest failure information. Then, upon the comple- 
tion of repair of the failure through off-line pro- 
cessing by the manual operation by any operator 
or service man, the failure flag is erased and the 
operation state returns to the ready mode again 
so as to enable the print-out to be performed. By 
the way, the non-volatile memory 111 is main- 
tained in its activated state even during a failure. 

Referring to Fig. 8, the maintenance mode will 
be described. When the operation state has 
shifted into the maintenance mode in the step 202 
of Fig. 5, the necessary data of the latest history 
information in the static RAM 125 is fetched into 
the laser beam modulated signal processor 102 in 



the main control circuit 100 in the step 210. Then, 
in the step 211, the necessary data of the latest 
history information is printed out through the 
xerographic processing by the laser beam printer 
5 10. Upon the completion of the print-out, the 
operation state returns into the ready mode 
again. 

By the way, the amount of the latest history 
information required by the dealer or service man 

io is more than that required by the user. In this 
regard, the print-out instructing circuit 112 may 
be arranged such that it produces instruction 
signals for the user as well as the dealer. How- 
ever, the detail of the arrangement is not 

75 described here in conjunction with the embodi- 
ment 

Further, the latest history Information may 
include not only the latest maintenance infor- 
mation and the latest failure information as men- 

20 tioned above but the secondary or succeeding 
information, such as the rate of paper jam, the 
rate of paper jam in each paper size, the fre- 
quency or rate of the toner supply, the extent of 
waste of wasting members, which is obtained by 

25 arithmetic operations in the main control circuit 
100 on the basis of the above-mentioned latest 
maintenance and failure information data. The 
paper jam rate is determined by the ratio of the 
number of times of paper jam to the total number 

30 of printed paper. With respect to the total number 
of printed paper, there is a case where the total 
number of printed paper is counted from the 
initiation of operation of the printer and another 
case where it is counted from the initiation of 

35 every service interval after a service man has 
reset or cleared the total number of printed paper 
incremented so far. The toner supply rate is 
obtained by calculating the number of toner 
supply times by service intervals by" counting the 

40 r.p.m. of the toner supply motor. The basic con- 
figuration of toner controller Including the 
developer 24 and the toner source 25 is disclosed 
in U.S. Patent No. 3,572,551 issued March 30, 
1971 to Gillespie et a I. 

45 As described above, according to the embodi- 

ment of the present invention, the latest history 
.'information for maintenance/inspection of a laser 
beam printer can be obtained in an obvious form 
by printing it out by the printer, resulting in 

so advantages in that the maintenance/inspection of 
printer can be easily performed and the cost of 
maintenance can be therefore remarkably 
reduced. Further, the efficiency in working of 
maintenance/inspection is also remarkably 

55 improved. 

Further, since the latest history information is 
directly printed out and produced in the form of a 
printed data, there is no need of providing any 
display means such as an alpha-numerical dis- 

so play device, resulting in improvements in 
reliability and in the reduction of the cost from an 
economical point of view. 

Further, also from the dealer's standpoint, it 
becomes possible to follow up the failure, such as 

65 paper jam, at the periodical Inspection or upon 
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the completion of repair of failure so as to obtain 
strong data on the market of products, resulting in 
improvement in reliability. Further, in the case 
where paper jam has frequently occurred in the 
same position, it is possible to immediately effect 
proper adjustment when a service man is dis- 
patched, resulting in reduction in the time 
required for maintenance/Inspection. 

As another embodiment, a battery-backup RAM 
may be used as the non-volatile memory 111 with 
the same effect. 

The renewal of the contents of the static RAM 
125 as described above in the first-mentioned 
embodiment may be performed by counting up 
(incrementing) from the initial value which is 
reset to be zero or counting down from (decre- 
menting) the initial value which is set to a 
predetermined value. 

Further, the print-out instructing circuit 112 for 
producing instruction signals as described above 
in the first-mentioned embodiment may be 
arranged such that the instruction signal is 
generated in response to a forced external signal 
produced by the operator, for example, by depre- 
ssing a push button, or, alternatively, the main 
control circuit 100 in the controller 1 1 effects self- 
diagnosis by comparing the latest history infor- 
mation stored in the non-volatile memory 111. 
e.g. the latest maintenance information relating to 
the total number of printed paper, with a pre- 
viously set maintenance condition, e.g. a preset 
number of paper to be printed so that when the 
actually printed paper number exceeds the preset 
value, the main control circuit 100 automatically 
produces a signal, in response to which the print- 
out instructing circuit 112 generates the print-out 
instruction signal to print out the result of self- 
diagnosis for user's or dealer's information and 
warning. In the latter arrangement in which self- 
diagnosis is effected, the setting value of the 
number of paper to be printed may be stored in 
the main control circuit 100 as one of the main- 
tenance conditions and a comparator circuit func- 
tion (not shown) is provided in the main control 
circuit 100 for comparing the latest number of the 
printed paper with the setting number of paper to 
be printed so as to automatically produce a signal 
on the basis of the result of comparison. 

Claims 

1. A history information providing device for a 
printer having a print producing section (10) 
provided with information pick-up means 
(35 — 37; 103) for detecting printing operations 
and having a programmable control section (11) 
for controlling said print producing section, said 
history information providing device comprising: 

a non-volatile memory (111) provided in said 
programmable control section for storing the 
latest failure and/or maintenance information 
relating to said print producing section and picked 
up by said information pick-up means; charac- 
terized in that: — 

said history information providing device for 



the printer comprises print-out instructing means 
(112) for producing a print-out instruction, and 
said programmable control section (11) is respon- 
sive to an instruction, from said print-out instruct- 

5 ing means (112), to cause said print producing 
section (10), whilst the printer is in working order 
or upon completion of failure repair, to print out 
printer history information stored in said non- 
volatile memory (111), said printer history infor- 

10 mation including at least a part of the latest failure 
and/or maintenance information and self-diag- 
nosis information obtained on the basis of said 
latest failure and/or maintenance information. 
2. A history information providing device 

is according to Claim 1, in which said print-out 
instructing means includes input means for freely 
inputting a print-out instruction by an operator of 
said printer in accordance with a requirement by 
the operator. 

20 3. A history information providing device 
according to Claim 1, in which said print-out 
instructing means includes means for comparing 
the latest maintenance with a preset maintenance 
condition to effect self-diagnosis so as to produce 

25 said print-out instruction when said latest main- 
tenance information exceeds said preset main- 
tenance condition. 

4. A history information providing device 
according to Claim 1, in which said non-volatile 

30 memory (111) includes a static random access 
memory (RAM) (125) and a non-volatile electric- 
ally erasable programmable read only memory 
(E 2 PROM) which corresponds to said static RAM 
in a one-to-one bit relation, said static RAM and 

35 said non-volatile E 2 PROM being arranged so that 
when a power source is turned off, the contents of 
said static RAM at the instant are transferred to 
said E 2 PROM. 

5. A history information providing device 
4a according to Claim 1, in which said non-volatile 

memory (111) includes a battery backed-up static 
RAM. 

6. A history information output device accord- 
ing to Claim 2, in which said input means includes 

45 a manually actuatable switch for enabling said 
print producing section to print out only a 
selected part of said latest history information. 

7. A history information providing device 
according to Claim 2, in which said input means 

so includes a password sequence circuit for produc- 
ing said print-out instruction in response to a 
predetermined key code applied thereto by the 
operator. 

8. A history information providing device 
ss according to Claim 1, in which means for 

accumulating the number of times of events is 
connected between said information pick-up 
means and said non-volatile memory so that 
every time failure information and/or main- 
eo tenance information is picked up by said infor- 
mation pick-up means, the number of times of the 
event relating to the picked-up failure and/or 
maintenance information is incremented. 

9. A history information providing device 
65 according to Claim 1, in which said non-volatile 
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memory <111) is written-in by a main control 
circuit (100) provided in said control section (11) 
and read out by said print-out instructing means 
(112), a working area of said non-volatile memory 
being provided with a first place for storing 
therein maintanance information including at 
least one of the total number of printed paper, the 
total number of printed paper by paper sizes and 
the total operated time of a deflection mirror 
driving motor, and a second place for storing 
therein failure information including at least one 
of the total number of times of paper jam, the 
total number of times of paper jam by paper jam 
occurring places, the total number of times of 
paper jam by paper sizes and the total number of 
times of toner supply. 

10. A history information, providing device 
according to Claim 9, in which said print-out 
instructing means causes said main control circuit 
to read out the maintenance and/or failure infor- 
mation stored in said non-volatile memory and 
calculate history information including at least 
one of a rate of paper jam, a rate of paper jam by 
paper sizes, a rate of toner supply and an extent of 
waste of wasting members on the basis of the 
read-out information so that a selected part of 
said history information can be printed out. 

Patentanspruche 

1. Vorrichtung zum Liefern von Betriebsabtauf- 
daten fur einen Drucker mit einer druckerzeugen- 
den Einheit (10), die mit einer Informationsauf- 
nahmeeinrichtung (35 — 37; 103) zum Detektieren 
von Druckoperationen versehen ist, und mit einer 
prog ram mierbaren Steuereinheit (11) zum Steu- 
em.der druckerzeugenden Einheit, wobei die Vor- 
richtung zum Liefern von Betriebsablaufdaten 
aufweist: 

einen nicht-fluchtigen Speicher (111), der in der 
prog ram mierbaren Steuereinheit zum Steuern 
des ietzten Fehlers und/oder einer Wartungsinfor- 
mation vorgesehen ist, die der druckerzeugenden 
Einheit zugeordnet ist und von der tnformations- 
aufnahmeeinrichtung aufgenommen wird; 

dadurch gekennzeichnet, 

daR die Vorrichtung zum Liefern von Betriebs- 
ablaufdaten fflr den Drukker aufweist 

eine Auscfruckbefehlseinrichtung (112) zum 
Erzeugen eines Ausdruckbefehls, wobei die pro- 
grammierbare Steuereinheit (11) auf einen Befehl 
von der Ausdruckbefehlseinrichtung (112) ant- 
wortet, urn die druckerzeugende Einheit (10) dazu 
zu veranlassen, wan rend der Drucker im Betriebs- 
zustand Oder beim Beenden einer Fehlerbehe- 
bung ist, Betriebsablaufdaten des Druckers, die in 
dem nicht-fluchtigen Speicher (111) gespeichert 
sind, auszudrucken, wobei die Betriebsablauf- 
daten des Druckers mindestens einen Teil der 
Ietzten Fehler- und/oder Wartungs information 
und Selbstdiagnoseinformation umfassen, die 
aufgrund der Ietzten Fehler- und/oder Wartungs- 
information erhalten wird. 

2. Vorrichtung zum Liefern von Betriebsablauf- 
daten gemaR Anspruch 1, dadurch gekennzeich- * 



net, dafi die Ausdruckbefehlseinrichtung eine Etn- 
gabeeinrichtung zum freien Eingeben eines Aus- 
druckbefehls durch einen Operator des Druckers 
in Ubereinstimmung mit einer Anforderung durch 

s den Operator aufweist. 

3. Vorrichtung zum Liefern von Betriebsablauf- 
daten nach Anspruch 1, dadurch gekennzeichnet, 
dafS die Ausdruckbefehlseinrichtung eine Einrich- 
tung zum Vergleichen der Ietzten Wartung mit 

io einem vo rein gesteli ten Wartungszustand auf- 
weist, um eine Selbstdiagnose zu bewirken, so 
daft der Ausdruckbefehl erzeugt wird, wenn die 
letzte Wartung si nformation den. vo rein gesteli ten 
Wartungszustand- uberschreitet. 

rs 4. Vorrichtung zum Liefern von Betriebsablauf- 
daten nach Anspruch 1, dadurch gekennzeichnet, 
daK der nicht-fluchtige Speicher (111) einen stati- 
schen Speicher mit wahlfreiem Zugriff (RAM) 
(125) und einen nichtfluchtigen, elektrisch losch- 

20 baren, prog ram mierbaren Nur-Lesespeicher 
(E 2 PROM) enthalt, der dem statischen RAM in 
einer eins zu eins Bit-Relation entspricht, wobei 
der statiscbe RAM und der nicht-fluchtige 
E 2 PROM so angeordnet sind, dalS, wenn eine 

25 Versorgungsspannung ausgeschaltet wird, die 
Inhalte des statischen RAMs sofort zu dem 
E 2 PROM ubertragen werden. 

5. Vorrichtung zum Liefern von Betriebsablauf- 
daten nach Anspruch 1, dadurch gekennzeichnet, 

30 da 6 der nicht-fluchtige Speicher (111) einen batte- 
riegepufferten statischen RAM aufweist. 

6. Vorrichtung zum Liefern von Betriebsablauf- 
daten nach Anspruch 2, dadurch gekennzeichnet, 
da£ die Eingabeeinrichtung einen manuell beta- 

as tigbaren Schalter zum Inbetriebsetzen der druk- 
kerzeugenden Einheit enthalt, um nur einen aus- 
gewahlten Teil der ietzten Betriebsablaufinforma- 
tion auszudrucken. 

7. Vorrichtung zum Liefern von Betriebsablauf- 
40 daten nach Anspruch 2, dadurch gekennzeichnet, 

daS die Eingabeeinrichtung eine Passwortfolge- 
schaltung zum Erzeugen des Ausdruckbefehls in 
Antwort auf einen vorbestimmten Schlusselcode 
aufweist, der in diese vom Operator eingegeben 
45 wird. 

8. Vorrichtung zum Liefern von Betriebsablauf- 
-daten nach Anspruch 1, dadurch gekennzeichnet, 

daS eine Einrichtung zum Addieren der Anzahl 
von Ereigniszeitpunkten zwischen der Informa- 

so tionsaufnahmeeinrichtung und dem nicht-fluchti- 
gen Speicher verbunden ist, so daS in jedem 
Zeitpunkt, in dem eine Fehlerinformation und/ 
Oder eine Wartungsinformation aufgenommen 
wird, von der Informationsaufnahmeeinrichtung, 

55 die Anzahl der Ereigniszeitpunkte, die der aufge- 
nommenen Fehler- und/oder Wartungsinforma- 
tion zugeordnet sind, tnkrementiert wird. 

9. Vorrichtung zum Liefern von Betriebsablauf- 
daten nach Anspruch 1, dadurch gekennzeichnet, 

60 daS der nicht-fluchtige Speicher (111) von einer 
Hauptsteuerschaltung (100) beschrieben wird, die 
in der Steuereinheit (11) vorgesehen ist, und von 
der Ausdruckbefehlseinrichtung (112) ausgelesen 
wird, wobei ein Betriebsbereich des nicht-fluchti- 

65 gen Speichers versehen ist mit einem ersten Ort 
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zum Speichern von Wartungsinformation, die 
zumindest enthalt die Gesamtanzahl des gedruck- 
ten Papiers, die Gesamtanzahl mit Bezug auf die 
PapiergroBe oder die Gesamtbetriebszeit sines 
Antriebs motors fur einen Ablenkspiegel, und mit 
einem zweiten Ort zum Speichern von Fehlerin- 
formation, die zumindest enthalt die Gesamtan- 
zahl von Papierstauereignissen, die Gesamtan- 
zahl der Papierstauereignisse bezugiich der Orte, 
an denen de Papierstau auftrrtt, die Gesamtanzahl 
der Papierstauereignisse bezugiich der Papiergro- 
Ren oder die Gesamtanzahl der Zeitpunkte der 
Tonerzufuhrung. 

10. Vorrichtung zum Uefern von Betriebsablauf- 
daten nach Anspruch 9, dadurch gekennzeichnet, 
daS die Ausdruckbefehlseinrichtung die Haupt- 
steuerschaltung veranlafct, die Wartungs- und/ 
oder Fehlerinformation auszulesen, die in dem 
nicht-fiuchtigen Speicher gespeichert ist, und die 
Betriebsablaufdaten zu berecnnen, die zumindest 
enthalt eine Papierstaurate, eine Papierstaurate 
bezugiich der PapiergrdBen, eine Rate der Toner- 
zufuhrung oder ein AbnutzungsausmaG von sich 
abnutzehden Tetlen, und zwar auf der Basis der 
ausgelesenen Information, so daB ein ausgewahl- 
ter Teii der Betriebsablaufdaten ausgedruckt 
werden kann. 

Revendications 

1. Dispositif deiivrant une information sur I'his- 
torique du fonctionnement d'une imprimante 
comportant une section {10) de production d'im- 
pressions, equipee de moyens (35 — 37; 103) de 
detection d 'informations, servant a detecter des 
operations d'impression et comportant une sec- 
tion de commande programmable (11) servant a 
commander ladite section de production d'im- 
pressions, iedit dispositif deiivrant une informa- 
tion de I'historique de fonctionnement incluant: 

une memoire remanente (111) prevue dans 
ladite section de commande programmable pour 
memoriser la derniere information de panne et/ou 
de maintenance concernant ladite section de pro- 
duction d'impressions et d6tectee par lesdits 
moyens de detection d'informations; 

caracterise en ce que: 

Iedit dispositif deiivrant une information sur 
I'historique de fonctionnement de I'imprimante 
comporte des moyens de commande d'tmpres- 
sion (112) servant a produire une instruction 
d'impression, et ladite section de commande 
programmable (11) est sensible a une instruction 
delivree par lesdits moyens de commande d'im- 
pression (112) pour amener ladite section de 
production d'impressions (10), aiors que I'impri- 
mante est pretre a fonctionner ou lors de I'ache- 
vement de t'elimination d'une panne, a imprimer 
Tinformation concernant I'historique de fonction- 
nement de rimprimante, memorisee dans ladite 
memoire remanente (111), ladite information de 
I'historique de fonctionnement de I'imprimante 
comprenant au moins une partie de ('information 
du dernier defaut et/ou de la derniere mainte- 
nance et une information d'auto-diagnostic obte- 



nue sur la base de ladite information de la 
derniere panne et/ou maintenance. 

2. Dispositif deiivrant une information d'histori- 
que selon la revendication 1, dans lequel lesdits 

s moyens de commande d'impression incluent des 
moyens d'entree permettant la libra introduction 
d'une instruction d'impression par un operateur 
faisant fonctionner ladite imprimante, conforme- 
ment a une exigence de I'operateur. 

w 3. Dispositif deiivrant une information d'histori- 
que selon la revendication 1, dans lequel lesdits 
moyens de commande d'impression incluent des 
moyens pour comparer la derniere maintenance a 
une condition de maintenance prereglee de 

75 maniere a realiser un auto-diagnostic afin de 
delivrer ladite instruction d'impression lorsque 
ladite derniere information de maintenance 
depasse ladite condition de maintenance 
prereglee. 

20 4. Dispositif deiivrant une information d'histori- 

que selon la revendication 1, dans lequel ladite 
memoire remanente (111) comporte une 
memoire a acces direct statique (RAM) (125) et 
une memoire morte programmable remanente 

25 effacable electriquement (£ 2 PR0M), qui corres- 
pond a ladite memoire RAM statique selon une 
relation biunivoque, ladite memoire RAM statique 
et ladite memoire remanente (E 2 PROM) etant 
agencees de telle sorte que, lors de ('interruption 

30 d'une source d'alimentation en energie, le 
contenu de ladite memoire RAM statique a cet 
instant est transfere dans ladite memoire 
E 2 PROM. 

5. Dispositif deiivrant une information d'histori- 
35 que selon la revendication 1, dans lequel ladite 

memoire remanente (111) comporte une 
memoire RAM statique protegee par batterie. 

6. Dispositif deiivrant une information d'histori- 
que selon la revendication 2, dans lequel lesdits 

40 moyens d'entree incluent un interrupteur pouvant 
etre actionne manuellement et permettant de 
valider ladite section de production d'impressions 
pour qu'elle fournisse une sortie imprimee uni- 
quement d'une partie selectionnee de ladite der- 

45 niere information d'historique. 

7. Dispositif deiivrant une information d'histori- 
que selon la revendication 2, selon lequel lesdits 
moyens d'entree incluent un circuit sequentiel a 
mot de passe servant a delivrer ladite instruction 

so d'impression en reponse a un code predetermine, 
qui lui est applique par I'operateur. 

8. Dispositif deiivrant une information d'histori- 
que, selon la revendication 1, dans fequel des 
moyens servant a cumular le nombre d'appari- 

55 tions d'evenements sont branches entre lesdits 
moyens de detection d'informations et ladite 
memoire remanente de sorte que chaque fois 
qu'une information de panne ou une information 
de maintenance est detectee par lesdits moyens 

60 de detection d'informations, le nombre d'appari- 
tions de I'evenement concernant i'information 
detectee de panne et/ou de maintenance est 
incremented 

9. Dispositif deiivrant une information d'histori- 
65 que selon la revendication 1, dans lequel I'enre- 
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gistrement a I'interieur de iadite memoire rema- 
nente (111) est realise au moyen d'un circuit 
principal de commande (100) prevu dans Iadite 
section de commande (11) et est lu par lesdtts 
moyens de commande d'impression (112), une 5 
zone de travail de Iadite memoire remanente 
comportant un premier emplacement pour y 
memoriser une information de maintenance 
incluant au moins une feuille faisant partie du 
nombre total de feuilles imprimees, le nombre io 
total de feuilles imprimees pour les tallies des 
feuilles et le temps de fonctionnement global d'un 
rnoteur d'entrainement du miroir deviateur, et un 
second emplacement servant a memoriser une 
information de panne incluant au moins un bio- is 
cage parmi le nombre total de blocages du papier, 
le nombre total de blocages du papier pour les 
differents emplacements d'apparition de blo- 



cages du papier, le nombre total de blocages du 
papier pour les tallies de papier et le nombre total 
de delivrances de toner. 

10. Dispositif delivrant une information d'histo- 
rique seion la revendication 9, dans lequet lesdits 
moyens de commande d'impression amenent 
ledit circuit principal de commande a lire I'infor- 
mation de maintenance et/ou de panne memori- 
see dans Iadite memoire remanente et a calculer 
une information d'historique incluant au moins 
un blocage parmi le nombre de blocages du 
papier, une frequence des blocages du papier 
pour les tailles de papier, une frequence d'alimen- 
tation du toner et la quantity perdue d'elements 
gaspilles, sur la base de ('information de lecture 
de sorte qu'une partie seiectionnee de Iadite 
information d'historique peut etre imprimee. 
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